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Ground penetrating radar (GPR) is a noninvasive electromagnetic geophysical technique for 
subsurface exploration, characterization and monitoring. Travel times of reflected, refracted and 
diffracted waves are analyzed to give depths, geometry and material type information (for e.g., 
Landmines, stones, and metal fragment etc). The objective of this research is to analyze by 
simulation and in the field, to measure and analyze the characteristics of the Impulse 
radar and the propagation effects of the underground scattering and also analyzing the 
reflected echo with signal processing scheme called Multiple Signal Classification 
(MUSIC) for high resolution detection and discrimination of landmines that are buried 
underground. Ground Penetrating Radar works by sending a tiny pulse of energy into a 
material and recording the strength and the time required for the return of any 
reflected signal. Reflections are produced whenever the energy pulse enters into a 
material with different electrical properties. The pulse used for the GPR is a base band 
pulse which means that no carrier signal is imprinted on the transmitted signal. 
Scanned data are collected in parallel transects and then placed together in their 
appropriate locations for computer processing in a specialized software program. The 
computer then produces a horizontal surface at a particular depth in the record. The 
signal processing of acquired signal is a vital processing for identifying the target and 
also for the discrimination of the objects from each other in a Radar System. MUSIC is 
a short form of MUltiple SIgnal Classification. The MUSIC algorithm is a technique 
that makes use of the fact that the eigenvectors of S define invariant subspaces such as 
the signal subspace. That is, the eigenvectors can be used to compute a spectrum with 
DOA as the independent variable. The MUSIC algorithm estimates the pseudo 
spectrum from a signal or a correlation matrix using Schmidt's Eigen space analysis 
method. The experimental result using MUSIC Algorithm is compared and analyzed 
for the detection and discrimination of the target (landmines) that are buried in the 
terrain with different soil and environmental conditions. The field experiment was 
conducted in the test site which represented the replica of real mine affected area that 
was located in Croatia and Cambodia. Also, the resolutions in MUSIC processed signal 
is better then the time domain signal, from which we can calculate the depth of the 
target more accurately. This shows the high resolution properties of MUSIC 
processing. The use of frequency domain radar and MUSIC is very common in 
practice, however for the time domain signal, use of MUSIC is not directly applicable, 
and must undergo some pre-processing to compute the time domain signal to its 
equivalent frequency domain values. 
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